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Abstract: Red clover has been an important forage plant among agricultural crops 
for a long time. It has been known for centuries in folk medicine, around the world 
and in recent years, there has been an increase of interest in red clover as important 
source of bioactive compounds or a base for herbal medications and dietary 
supplements. Red clover is a useful plant for humans due to its wide range of 
medicinal properties and can be used for medicinal purposes like essential oil, 
medicinal ointment, tea, pills, and others. These medicinal products are used to 
treat many diseases. Red clover proved to be one of the most important medicinal 
plants for human health. 
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Introduction 
 
Red clover (Trifolium pratense L.) is a species belonging to the 
Leguminosae family and genus Trifolium (Taylor and Smith, 1980). 
Trifolium is an important genus that contains more than 240 species and is 
known for its medicinal and therapeutic effects (Booth et al., 2006). 
The red clover is a perennial plant that grows wildly in subtropical 
and temperate region throughout Europe and Asia, and it has been 
naturalized in North America (Zielinska et al., 2012; Vlaisavljević et al., 
2017). For a long time, red clover has been an important forage plant among 
agricultural crops. This plant is adapted to many soil types, pH levels and 
other conditions. These features enabled red clover to keep its usefulness for 
soil improvement, silage, hay and pasture (Taylor and Smith, 1980). 
Red clover can form symbiosis with root nodule bacteria 
(Rhizobium) that help to fix atmospheric nitrogen (N) (Høgh-Jensen et al., 
2004; Hatch et al., 2007). Red clover has higher N content than grass and is 
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an excellent animal feed (Johnson and Thompson, 1996; Fraser et al., 2004). 
It is also a source of food for insects such as bumblebees that feed on nectar 
and pollen (Goulson et al., 2005; Rao and Stephen, 2010; Rundlöf et al. 
2014) and is useful for humans due to its medicinal properties (Lin et al., 
2000; Leung and Foster, 1996). 
This review focuses on the broad spectrum of red clover uses 
especially on medicine, in red clover plant chemical composition, in human 
nutrition and in its future use for treating many diseases. 
 
History of Red Clover 
 
The origin region of Trifolium pratense L. wild form is in southeast 
Eurasia and was first time cultivated in Europe by farmers, in the third 
century (Taylor and Quesenberry, 1996). Red clover domestication and 
cultivation proceeded over the time and in Europe were settled landrace 
populations. These red clover landraces are frequently conserved ex situ and 
are used by researchers as starting points for their studies (Boller et al., 
2010). Red clover has been known for centuries in folk medicine, around 
the world (Kolodziejczyk-Czepas, 2012; Sabudak and Guler, 2009; 
Menković et al., 2011) and has been reported an interest for this plant since 
the early fifties (Vlaisavljević et al., 2014). In recent years, there has been 
an increase of interest in red clover as important source of bioactive 
compounds or a base for herbal medications and dietary supplements 
(Kolodziejczyk-Czepas, 2016). In Bologna (Italy), the flowers of the red 
clover are traditionally consumed (Sansanelli and Tassoni, 2014) and in 
Slovakia is consumed nectar from red clover flowers (Luczaj, 2012). 
 
Chemical Constituents and Medicinal Uses of Red Clover 
 
Red clover is a useful plant for humans due to its wide range of uses. 
It contains significant amounts of phytoestrogens, isoflavonoids, flavonoids, 
coumestans (coumestrol) and lignans (Mazur et al., 1998; Bou et al., 2003; 
Romm et al., 2010), but it also contains other substances like phenolic 
glycosides, salicylates (salicylic acid), coumarins, sitosterols, cyanogenic 
glycosides, saponins, carbohydrates, minerals, vitamins, starch, fatty acids, 
and volatile oil (Zielinska et al., 2012; Romm et al., 2010). Red clover seeds 
contain many important nutrients, including calcium, iron, magnesium, 
selenium, manganese, chromium, phosphorus, potassium, zinc, 
molybdenum, betacarotene and vitamins (B, C and E). Seed extract of red 
clover is used in many food products as a flavour ingredient (Zava et al., 
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1998). Using red clover sprouts in diet, can prevent cancer and diminish the 
severity of menopausal symptoms (Zielinska et al., 2012). Red clover is a 
useful plant for humans due to its antispasmodic, estrogenic and expectorant 
properties (Lin et al., 2000; Leung and Foster, 1996). Red clover can be 
used in medicine as essential oil (Fig. 1A), medicinal ointment (Fig. 2A), 
tea (Fig. 1B), pills (Fig. 2B) and others.  
 
 
(A)                                                   (B) 
Figure 1. Red clover (A) essential oil (B) tea 
(Source: https://www.naturesgardencandles.com/blog/tag/red-clover/) 
 
 
(A)                                           (B) 
Figure 2. Red clover (A) medicinal ointment (B) pills 
(Source: https://www.verywellhealth.com/the-benefits-of-red-clover-89577 
https://www.survivalsullivan.com/red-clover-salve/) 
 
More medicinal uses of red clover have been extended by reports 
that confirm its traditional use in the treatment of burns, bronchitis, sedation 
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(Wagay, 2014), heart disorders (Sõukand and Kalle, 2013), polycystic 
ovarian syndrome (Goswami et al., 2012) and as antidiabetic drug (Bahmani 
et al., 2014). Red clover essential oil can be used both externally and 
internally, ointment can be used in the treatment of skin disorders, tea and 
pills can be used to treat internally, many severe medical conditions. The 
main medicinal substances found in red clover are isoflavones; some 
examples of these chemical substances are shown in tab. 1. The most 
important isoflavones are biochanin A, genistein, formononetin and 
daidzein (He et al., 1998; Saviranta et al., 2008).  
 
Table 1 
Red clover isoflavones identification and quantification 
 
Amount (means ± standard deviation), dw - dried weight 
 (Source: Lee et al., 2020) 
 
The amount of isoflavones may differ depending on the part of the 
plant in which they are found and may differ depending on the growth stage 
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of the plant. Table 2 shows the largest amount of isoflavones (biochanin A, 
genistein, formononetin and daidzein) in different aerial parts of the plant in 
different stages of development. 
 
Table 2 
 Isoflavone quantity at different growth stages of red clover (mg/g dw) 
 
 Isoflavone 
Growth 
stage 
 
Biochanin A Genistein Formononetin Daidzein 
Vegetative 4,11 0,22 8,24 0,23 
Flowering 2,82 0,11 6,20 0,63 
Fruiting 3,45 1,07 6,20 1,70 
dw – dried weight 
(Source: Gikas et al., 2008) 
 
 Red clover is used in medicine with very good results. Researchers 
find that in addition to its use in the treatment of burns, bronchitis, sedation 
(Wagay, 2014), heart disorders (Sõukand and Kalle, 2013), polycystic 
ovarian syndrome (Goswami at al., 2012) and as antidiabetic drug 
(Bahmani et al., 2014), red clover can be used in prevention and treatment 
of menopausal symptoms and osteoporosis, as a substitute in hormone 
replacement therapy, in hypercholesterolemia and other (Romm et al., 
2010). 
Hormone therapy (HT) was used for several years as a treatment for 
menopause symptoms (Umland, 2008). Women’s Health Initiative (WHI) 
Estrogen-Alone Trial results were not clearly interpreted regarding the risk 
of using hormone therapy in developing breast cancer (Ghazanfarpour et al., 
2016) and too small attempt was made to clarify that between them is no 
correlation (Burger et al., 2012).  
Because of this, many patients using ET gave up on this treatment 
and show interest in phytoestrogens as alternative therapy (Meherishi et al., 
2010; Gompel and Santen, 2012). 
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Conclusions 
 
 Red clover is an excellent animal feed (silage, hay and pasture), is useful 
for soil improvement, for some insects that feed on nectar and pollen, 
and for humans due to its medicinal properties. 
 Red clover is an important source of isoflavones and many others 
important chemical substances, essential oil, vitamins and minerals that 
are used in medicine. 
 Red clover sprouts used in diet can prevent cancer and diminish the 
severity of menopausal symptoms. 
 This plant will allow to effectively treating many diseases in the future. 
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